Dry-Fermented Soybean Food (Cheonggukjang) Ameliorates Senile Osteoporosis in the Senescence-Accelerated Mouse Prone 6 Model.
Senile osteoporosis increases the risk of skeletal fractures with age. Cheonggukjang (CGJ), a traditional Korean dry fermented soybean product, has numerous therapeutic effects; however, its effects on bone mineral density (BMD) and bone metabolism in senile osteoporosis are unclear. In this study, we treated the senescence-accelerated mouse prone 6 (SAMP6) model of senile osteoporosis with CGJ to determine its potential for ameliorating and preventing osteoporosis progression. High-performance liquid chromatography analysis for isoflavone profiles revealed that short-term fermentation significantly increased the isoflavone aglycone content in soybeans. Thereafter, we fed 6-week-old SAMP6 mice with experimental diets containing 5% or 10% CGJ for 15 weeks. Microcomputed tomography revealed that CGJ supplementation effectively increased the BMD and relative bone length. In vitro, CGJ increased the osteopontin reactivity and upregulated the expression of Alp, Col1a1, Fak, Bmp2/4, Smad1/5/8, and Runx2 in osteoblasts, and decreased Cathepsin K reactivity and downregulated Rankl and Nfatc1 expression in osteoclasts. In addition, CGJ increased the osteoprotegerin/Rankl ratio. Collectively, these results demonstrate that CGJ can ameliorate the detrimental effects of senile osteoporosis by improving osteogenesis and decreasing osteoclast activity.